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Outline

A Introduction to IceCube
A Atmospheric neutrinos in IceCube
A Sterile neutrinos in lceCube

ScienceDaily (Dec. 19, 2010) 8 Culminating a
decade of planning, innovation and testing,
construction of the world's largest neutrino
observatory, installed in the ice of the Antarctic
plateau at the geographic South Pole, was
successfully completed December 18, 2010,
New Zealand time.




New window on the universe
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w Why neutrinos?
U No strong or EM interactions
U High Lorentz factors

U Can provide new information about
objects and processes in the universe

U Can probe new physics phenomena

w Why the South Pole?

U Ice provides stable, transparent mediun
for propagation of Cherenkov photons

U Provides overburden to reduce
background of atmospheric muons

U Large target volume for sufficient event
rate for astrophysical neutrinos
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Cable Penetrator Assembly
Connects the module to the cable,
and from there, to the outside world

/ Flasher Board
Keeps the module
 calibrated to the other
/" modules

/ Main Board
- Does preliminary screening
_ and recording of pertinent
data

gh Voltage Generator
wides power to the PMT

u-Metal Magnetic

ield Cage By

ields against ~ Delay Board

gnetic Creates a delay so that the
erference main board can catch the

entirety of the signal
instead of just from when
the signal triggers it to
record

Photomultiplier Tube (PMT)

Glass Pressure Sphere The “eye” of the module

Protects the module against
the pressure of the outer ice
and hostile environs

IceCube Lab

50 m

1450 m

40-string layout

IceTop

80 Stations, each with
2 IceTop Cherenkov detector tanks
2 optical sensors per tank

320 optical sensors

2004 Construction started
2011 Completed, 86 strings

IceCube Arra

/86 strings inclucfllng 6 DeepCore strings
60 sensors on each string

5160 optical sensors

AMANDA Array
Precursor to IceCube

DeepCore

6 strings—sensor spacing optimized
for lower energies

Eiffel Tower

324 m



